Leuconosta: umelibiosum Schillinger, Holzapfel, and Kandler 1989 is described as a later subjective synonym of Leuconostoc citreum Farrow, Facklam, and Collins 1989 on the basis of the results of phenotypic, chemotaxonomic, and DNA-DNA hybridization studies. The name Leuconostoc citreum should be retained; the type strain is strain NCDO 1837 (= NRIC 1776).
their new species with the type strain of the other taxonomically .
During the course of identification of lactic acid species bacteria obtainei from a fermented starter of sakamoto-manju (fermented steamed cake), Okada et al. isolated some heterofermentative lactic acid bacteria and named them "Lactobacillus batatas" (10) . Later, some of these isolates were found to be similar to Leuconostoc citreurn and Leuconostoc arnelibiosurn phenotypically. In this study we reinvestigated these organisms and compared the characteristics of Leuconostoc citreurn, Leuconostoc arnelibiosurn, and "Lactobacillus batatas" strains with one another.
The strains used in this study were Leuconostoc citreurn NCDO 1837T (= NRIC 1776T) (T = type strain), Leuconos-toe arnelibiosurn DSM 2018gT (= NRIC 1772T), Leuconostoe rnesenteroides subsp. rnesenteroides NRIC 1541T (= ATCC 8293T), Leuconostoc lactis NRIC 1540T (= ATCC 19256T), and "Lactobacillus batatas" NY2-4 and NY2-8 (isolated by Okada et al.) (10) . Leuconostoc lactis was selected referring to the evolutionary distance with Leuconostoc citreum NCDO 1837T and Leuconostoc amelibiosum DSM 20188T (9) . The organisms were cultivated stationarily in GYP broth (10, 16a) at 30°C. The optical form of lactic acid which each strain produced was determined enzymatically as described by Okada et al. (11) . Vitamin requirements were determined by using the defined medium of Tamura et al. (15) . Cell wall peptidoglycan was prepared from whole cells by using the modified method of Schleifer and Kandler (13) , and the peptidoglycan type was determined by qualitative and quantitative analyses of the hydrolysate by using the amino acid autoanalyzer. The cellular lactic acid dehydrogenases (LDH) profiles (i.e., optical specificity, electrophoretic pattern) were determined electrophoretically by using extracts from disrupted cells. Electrophoresis was performed in 4.5% (stacking gel) and 10% polyacrylamide gel according to Laemmli's system (6a) without SDS, and LDH activity was determined by using the method of Hensel et al. (4). D-(-)-LDH of Lactobacillus leichrnannii (Boehringer Mannheim Yamanouchi, ToQo, Japan) was used as a reference. Cellular DNA was prepared from exponential-phase cells by using Marmur's method (8), with some modifications, and DNA base composition was determined by high-performance liquid chromatography (14) with a DNA-GC kit (Yamasa Shoyu, Choshi, Chiba, Japan). Levels of DNA relatedness were determined by using an SDS-membrane filter method with a tritium-labeled system (6, 13a) and by using a microdilution well method with photobiotin labeling and a fluorometric system (1). In the former method, DNA was labeled with a nick translation kit (Amersham) and hybridization was conducted at 60°C for 40 h in 2x SSC containing 0.1% SDS. In the latter method, hybridization was conducted at 42°C for 16 h in 2~ SSC containing 50% formamide. Table 1 shows several biochemical and physiological characteristics of Leuconostoc citreurn NCDO 1837T, Leuconostoc amelibiosum DSM 2018gT, Leuconostoc rnesen- (2, 12) . The characteristics of Leuconostoc mesenteroides subsp. mesenteroides NRIC 1541T were different from those of above-mentioned strains in some kinds of fermentative sugars pspecially D-melibiose), and Leuconostoc lactzk NRIC 1540 was also different from them in many other characteristics. Furthermore, cells of most strains appeared to range from spherical to short and rod shaped. Many distinctly rod-shaped cells were observed in Leuconostoc lac& NRIC 1540T in particular. Chemotaxonomic characteristics are shown in Table 2 . The DNA base compositions of Leuconostoc citreum NCDO 1837T, Leuconostoc amelibiosum DSM 2018gT, and "Lactobacillus batatas" NY2-4 and NY2-8 ranged from 39.6 to 40.6 mol% guanine plus cytosine. The cell wall peptidoglycan type was the same in all of the strains which we studied except Leuconostoc mesenteroides subs p. mesenteroides NRIC 1541T, as reported previously (12) . We report the peptidoglycan type of Leuconostoc citreum here for the first time. The similarity in the electrophoretic mobilities of D-(-)-LDH in Leuconostoc species was studied by Garvie Table 3 . The data obtained by the two different methods were substantially the same. Leuconostoc citreum NCDO 1837T and Leuconostoc amelibiosum DSM 2018gT were related to each other at a homology level of more than 81%, and the two type strains and isolates were regarded as belonging to a single species on the basis of the criteria of an ad hoc committee of the International Committee of Systematic Bacteriology (16) . The level of similarity of the 16s rRNA sequences (99.1%) of Leuconostoc citreum and Leuconostoc amelibiosum (9) supports this conclusion.
Since the name Leuconostoc citreum has nomenclatural priority over Leuconostoc amelibiosum according to the International Code of Nomenclature of Bacteria (7) , Leuconostoc amelibiosum is a later subjective synonym of Leuconostoc citreum. Therefore, we propose that the name Leuconostoc citreum should be retained; the type strain is strain NCDO 1837. Furthermore, we identified "Lactobacillus batatas" "2-4 and NY2-8 as Leuconostoc citreum strains.
